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PURPOSE: To obtain a skin surface observation apparatus wherein the , 
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CONSTITUTION: A skin 'surface-'obs^ apparatus is provided Awith 

an emitting means for emitting a polarized light S or a polarized light P 
omthe surface of asskin;ia'liqJcrystal cell rIO: wherein a reflected.light of 
a. light jsmitted'oh the skin from ithjBjemittin&i^^^ is received and. the, . 
; pplarizajjqnrdj^^^ transmitted Jig^^ changed, by applying an,i 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The skin surface observation equipment carry out having image pick-up equipment which 
receives the reflected light of the light which carried out incidence to the skin from the exposure means 
to which a skin front face can make carry out the incidence of polarization's or the P polarization, and 
this exposure means, receives the light which penetrated the liquid crystal cell which changes the 
polarization direction of the transmitted light by impression of an electrical potential difference, and this 
liquid crystal cell, and receives the polarization component which penetrated the polarizing filter and this 
polarizing fijter which make polarization S or polarization P penetrate as the description, 
[Claim 2] Skin surface observation equipment according to claim 1 with vyhich an exposure means 
consists of a polarizing filter for floodlighting which makes the cylindrical lighting system.-.whi.ch injects 
the light by which the light guide was carried out from the light source, S pojarization. or.P polarization 
penetrate. •: ■ ■ ^ 

[Claim 3] Skin surface observation equipment according to claim 1 or 2 with which an exposure means 
consists of a liquid crystal cell which was prepared in the latter part of the cylindrical lighting system 
which injects the light by which the light guide was carried out from the light source; the (jolarizing filter 
for floodlighting, and its polarizing filter for floodlighting, and which changes the polarization direction of 
the transmitted light by impression of an electrical potential difference. / - - 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Using the polarization property of light, this invention obtains separately surface 
reflected light images, such as a ripple of the skin, and pore, and the reflected light image inside the 
skins, such as a stain and a freckle, faces them carrying out analysis evaluation of the skin front face 
based on it. and relates to suitable skin surface observation equipment 
[0002] 

[Description of the Prior Art] In order to make up foundation etc. to the skin and to obtain the desired 
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skin, the correspondence relation between the correspondence relation between the texture (or [ that 
the skin is / how / visible to an observer / that is ]) of the skin and the physical characteristic of the 
skin, the class of makeup, an amount, and the physical characteristic of the skin which gave makeup is 
analyzed, and it is effective to define the makeup which should be given to the skin concerned. 
Therefore, it is made by the approach of versatility [ evaluate / the skin surface state of irregular colors, 
such as a stain inside conditions, such as a ripple on the front face of the skin, and pore or the skin, and 
a freckle. / from before / analyze and ]. 

[0003] Although there is also a method of only carrying out photomacrography of the skin and analyzing 
a skin surface state on the basis of that image as an approach in this case, it cannot dissociate and this 
approach cannot estimate [ can analyze skin surface states, such as a ripple and pore, and skin internal 
states, such as a stain and a freckle, and ] them. Therefore, in order to analyze conditions, such as a 
ripple and pore, separately from irregular colors, such as a stain and a freckle, and to enable it to 
evaluate them, the method of using polarization is proposed (JP,2-206426.A etc.). 

[0004] That is, as shown in drawing 7 , it is the natural light LI to Skin S. If incidence is carried out, the 
part is reflected on a skin front face (surface reflected tight LS), and others will be refracted inside the 
skin, will repeat dispersion and absorption, and they will carry out outgoing radiation from a skin front 
face again (internal reflection LD). In this case, the surface reflected light LS has the information on the 
front face of the skin (concavo-convex information, refractive index), and is internal reflection LD. It has 
the information inside the skin (the color of the skin, irregular color). Moreover, the surface reflected . 
light LS When the natural light LI which carried out incidence has predetermined plane of polarization, it 
is incident light LI. Although reflected as the linearly polarized light of the same plane of polarization, it 
is internal reflection LD. Polarizability was lost. 

[0005] Then, in above-mentioned JP,2-206426,A. as shown in drawing. 6 , the skin surface observation 
equipment which prepared the polarizing filter in the illuminating system and the light-receiving system 
inside equipment, respectively is used, and a skin front face is observed as follows. In the equipment of 
drawing 6 . it has the ring-like lighting system 3 which injects the light which carried out the light guide 
■to the inner circle wall of the cylinder-like body 1 with the optical fiber 2 from the light source, and the 
polarizing filter 4 for floodlighting of the shape of a disk type which has the centrum of a concentric 
circle is formed in the front face of a tip of the ring-like lighting system 3, Moreover, the observation 
pore 5 has opened in the point of a body 1, the polarizing filter 6 for light-receiving is formed in the 
center near the tip of a body 1. and the expansion objective lens system 7 is formed behind this . 
polarizing filter 6 for light-receiving. Furthermore, image pick-up equipment (not shown) is formed in the 
latter part of the expansion objective lens system 7. and the surface observation image received by 
image pick-up equipment is outputted to a monitor through a signal cable 8. And it is made, as for the 
polarizing filter 6 for light-receiving, for the polarization directions to differ to the polarizing filter 4 for 
floodlighting in this case. At the time of use of this equipment, first, the skin is made to contact the 
observation pore 5, polarization is irradiated through the polarizing filter 4 for floodlighting at the skin 
from the ring^like lighting system 3, that reflected light is received with image pick-up equipment 
through the polarizing filter 6 for light-receiving, and the image of the skin is formed. Thus, if a skin front 
face is observed, since the polarization directions of the polarizing filter 4 for floodlighting and the 
polarizing filter 6 for light-receiving differ, the light received with image pick-up equipment becomes that 
into which the direct reflected light on the front face of the skin was cut. and the image of the skin 
mainly comes to be formed based on internal reflection. Therefore, conditions, such as a stain and a 
freckle, come to be acquired more clearly than the case where the polarization direction of the 
polarizing filter 4 for floodlighting and the polarizing filter 6 for light-receiving is made the same. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the observation approach on the front face of 
the skin of having used the conventional polarization, since the image based on internal reflection was 
formed in above-mentioned JP,2-206426,A like the approach of a publication only based on the light of 
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the one polarization direction, there was a problem that the skin may be unable to be analyzed 
accurately and may be unable to be evaluated based on the image with which the image obtained was 
obtained unlike actual texture. 

[0007] That is, the light used as the light source is usually the natural light. The natural light is 
unpolarized light, S polarization (polarization which has a plane of vibration perpendicular to plane of 
incidence), and P polarization (polarization which has a plane of vibration parallel to plane of incidence) 
are included by the same reinforcement, and an observer will receive the reflected light of these both 
sides, and will take in the texture of the skin. On the other hand, although the reflectivity of S 
polarization and P polarization differs greatly according to an incident angle, for example. S polarization 
shows a considerable reflection factor according to a specific incident angle, P polarization is not 
reflected at all. Therefore, the image and texture by which the image formed based on either S 
polarization or P polarization is actually observed will differ from each other. 

[0008] On the other hand, this invention person used the both sides of S polarization and P polarization 
as a light which do incidence to the skin as an approach of observing a skin front face using polarization, 
and proposed the approach of receiving the reflected light to each incident light separately about the 
both sides of S polarization component and P polarization component (a Japanese-Patent-Application- 
No. No. 247523 [ five to ] specification, claim). According to this approach, the surface reflected light 
component and internal reflection component of the skin at the time of making the natural light into 
incident light can be computed, the surface reflected light image and internal reflection image of the skin 
equal to actual texture can be obtained by this, and it becomes possible more about the description on 
the front face of the skin to carry out analysis evaluation at an eligibility. 

[0009] However, in this approach, since two sorts of polarization is used as incident light to the skin and 
two sorts of polarization components are received about each of each incident light as the reflected 
light from the skin, it is necessary to obtain light-receiving data about the combination of a total of four 
kinds of incident light, and the reflected light. Therefore, when enforcing this approach with the 
conventional equipment shown in drawing 6 , whenever it obtains each light-receiving data, the polarizing 
filter for floodlighting or the polarizing filter for light-receiving must be changed, or mechanical actuation 
of changing the sense must be carried out. Therefore, there was a problem that observation actuation 
became very complicated. 

[0010] As an approach of observing a skin front face so that this invention may solve the technical 
problem of such a conventional technique and surface reflected light images, such as a ripple on the . 
front face of the skin and pore, and the reflected light image inside the skins, such as a stain and a 
freckle, can be obtained separately When carrying out incidence of S polarization and the P polarization 
to the skin separately and receiving S polarization component and P polarization component separately 
also as the reflected light from the skin to each incident light S polarization component and P 
polarization component of the reflected light to the incident light which has the one polarization 
direction Without carrying out mechanical actuation of a polarizing filter, it enables it to receive light, 
respectively and aims at offering the skin surface observation equipment which enables it to enforce the 
observation approach on such a front face of the skin simple. 
[0011] 

[Means for Solving the Problem] In receiving the reflected light at the time of making a skin front face 
carry out incidence of S polarization or the P polarization, this invention persons came to complete a 
header and this invention for the ability of the above-mentioned purpose to be attained, when the liquid 
crystal device which makes either the liquid crystal cell which changes the polarization direction of the 
transmitted light of a twist to impression of an electrical potential difference, S polarization component 
or P polarization component penetrate was used. 

[0012] Namely, the exposure means to which this invention can make a skin front face carry out 
incidence of S polarization or the P polarization, The liquid crystal cell which receives the reflected light 
of the light which carried out incidence to the skin from this exposure means, and changes the 
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polarization direction of the transnnitted light by impression of an electrical potential difference, The skin 
surface observation equipment characterized by having image pick-up equipment which receives the, 
light which penetrated this liquid crystal cell, and receives the polarization component which penetrated 
the polarizing filter and this polarizing filter which make S polarization or P polarization penetrate is . 
offered. 
[0013] 

[Function] In the skin surface observation equipment of this invention, the reflected light on the front 
face of the skin is first received by the liquid crystal cell which changes the polarization direction of the 
transmitted light by impression of an electrical potential difference, and the light which penetrated this 
liquid crystal cell is received with image pick-up equipment through a polarizing filter, therefore, when 
for example. TN eel is used and an electrical potential difference is impressed to a liquid crystal cell as 
this liquid crystal cell While S polarization component and P polarization component of the reflected light 
in the skin of the incident light (for example, incident light of S polarization) of the one polarization 
direction had maintained the original polarization direction, a liquid crystal cell is penetrated. Carry out 
incidence to a polarizing filter, a polarizing filter makes a predetermined polarization component (for 
example, S polarization component) penetrate, and the transmitted light is received with image pick-up 
equipment. Moreover, since the light which penetrated the liquid crystal cell changes the polarization 
direction in not impressing an electrical potential difference to a liquid crystal cell, S polarization 
component of the reflected light in the skin turns into P. polarization component, a liquid crystal cell is 
penetrated, and P polarization component of the reflected light turns into .S polarization component, and 
penetrates a liquid crystal cell, for example. After that, only a predetermined polarization component (for 
example, S polarization component) penetrates a polarizing filter, and the transmitted light is received 
with image pick-up equipment. Therefore, the light received with image pick-up equipment serves as a 
reflected light component (for example, P polarization component) which has the different polarization 
direction from the polarization component which penetrated the polarizing filter essentially. 
[0014] Thus, according to the skin surface observation equipment of this invention,. although image pick- 
up equipment will receive the light of the predetermined polarization direction (for example, S 
polarization) always specified with a polarizing filter, according to the existence of impression of the 
electrical potential difference to a liquid crystal cell, either S polarization component of the reflected 
light or P polarization component can receive it essentially/Therefore, S polarization component and P 
polarization component of the reflected light can be received simple only by being based on the . . : 
existence of impression of the electrical potential difference to a liquid crystal cell, without carrying out 
mechanical actuation of a polarizing filter. 

[0015] If the liquid crystal cell which changes the polarization direction of the transmitted light by 
impression of an electrical potential difference is prepared in the latter part of the cylindrical lighting 
system which injects the light by which the light guide was carried out from the light source as an 
exposure means to which incidence of S polarization or the P polarization can be carried out especially, 
the polarizing filter for floodlighting, and its polarizing filter for floodlighting, the polarization direction 
which carries out incidence to the skin by the existence of impression of an electrical potential 
difference is changeable. Therefore, it becomes completely unnecessary to use the both sides of S 
polarization and P polarization as incident light, to change a polarizing filter within equipment in 
performing the observation approach on the front face of the skin of receiving the reflected light to each 
incident light separately about the both sides of S polarization component and P polarization component, 
or to perform mechanical actuation of modification of the sense, and observation actuation becomes 
remarkably simple. 
[0016] 

[Example] Hereafter, the example of this invention is concretely explained based on a drawing. In 

addition, the same sign expresses the same or equivalent component among each drawing. 

[0017] Drawing 1 is equipment I of one example of this invention. It is a partial notching sectional view 
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and drawing 2 is the general drawing of the system which performs skin surface observation using the 
equipment of drawing 1 . 

[0018] equipment I of drawing 1 **** — the ring-like lighting system 3 which injects the light which 
carried out the light guide to the inner circle wall of the cylinder-like body 1 with the optical fiber 2 from 
the light source 9 like the equipment shown in drawing 6 as an exposure means is formed. Moreover, the 
polarizing filter 4 for floodlighting of the shape of a disk type which has the centrum of a concentric 
circle is formed in the front face of a tip of the ring-like lighting system 3. and the observation pore 5 
has opened in the point of a body 1. 

[0019] The liquid crystal cell 10 is formed in the center near the tip of a body 1, and actuation of this 
liquid crystal cell 10 is controlled by the liquid crystal cell control section 11 through the cable 12 for 
control. As a liquid crystal cell 10. the thing which makes either S polarization component or P 
polarization component penetrate by impression of an electrical potential difference is prepared. As such 
a liquid crystal cell. TN eel etc. can be prepared, for example. 

[0020] The polarizing filter 13 is formed in the latter part of a liquid crystal cell 10, and CCD camera 14 
is further formed in the latter part as the expansion objective lens system 7 and image pick-up 
equipment. The picture signal from this CCD camera 14 is sent to the CCD camera control section 15 
through a signal cable 8, and is further inputted into the image-processing section 16 of that latter part. 
This equipment I On the occasion of use, the skin surface observation approach indicated by the claim 
of an above-mentioned Japanese-Patent-Application-No. No. 247523 [ five to ] specification is followed, 
for example. When surface observation of the skin is performed by carrying out incidence of S 
polarization and the P polarization to the skin, respectively, and receiving the reflected light to each 
incident light separately about the both sides of S polarization component and P polarization component. 
First, according to any shall be irradiated between S polarization or P polarization, the polarizing filter 4 
for floodlighting is suitably chosen as the skin to observe, and it sets to the predetermined sense. And 
the skin is made to contact the observation pore 5 and predetermined polarization (for example, 'P 
polarization) is irradiated through the polarizing filter 4 for floodlighting at the skin from the ring-like 
lighting system 3. Moreover, according to the polarization component which should receive light with 
CCD camera 14, the existence of impression of the predetermined electrical potential difference to a 
liquid crystal cell 10 is controlled by the liquid crystal cell control section 11. 

[0021] For example, as shown in drawing 3 , incidence of the P polarization is carried out to Skin S as a 
polarizing filter .4 for floodlighting using P polarizing plate. When P polarizing filter is used also as a , 
polarizing filter 13 of the latter part of a liquid crystal cell and it is going to receive P polarization 
component of the reflected light from Skin S with CCD camera 14 A predetermined electrical potential 
difference is impressed to a liquid crystal cell (TN eel) 10, and it is made for the light which penetrated 
the liquid crystal cell 10 to have the same plane of polarization as the light which carried out incidence 
to the liquid crystal cell. Thereby, the reflected light in Skin S penetrates a liquid crystal cell 10, while S 
polarization component and P polarization component had also maintained the polarization direction, it 
carries out incidence to a polarizing filter 13. and only P polarization component penetrates a polarizing 
filter 13, and it comes to be received with CCD camera 14. When it is going to receive S polarization 
component of the reflected light from Skin S with CCD camera 14 in the same equipment configuration, 
impression of the electrical potential difference to a liquid crystal cell (TN eel) 10 is stopped, and it is 
made for the light which penetrated the liquid crystal cell 10 to, have different plane of polarization (for 
example, plane of polarization of the direction rotated 90 degrees) from the light which carried out 
incidence to the liquid crystal cell on the other hand, as shown in drawing 4 . Thereby. S polarization 
component serves as P polarization after transparency of a liquid crystal cell 10 among the reflected 
lights in Skin S, and P polarization component serves as S polarization after transparency of a liquid 
crystal cell 10. and carries out incidence to a polarizing filter 13. And only P polarization (original S 
polarization component of the reflected light) penetrates a polarizing filter 13, and comes to be received 
with CCD camera 14. Thus. P polarization is irradiated at Skin S and it is S polarization component [ of 
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the reflected light in that case ] I (ps). P polarization component I (pp) Light-receiving data are obtained. 
[0022] Moreover, S polarization component [ of the reflected light at the time of irradiating S 
polarization at the skin by repeating the above actuation, as the polarizing filter 4 for floodlighting serves 
as S polarizing plate ] I (ss) P polarization component I (sp) Light-receiving data are also obtained. 
[0023] CCD camera 14 will input the picture signal into the image-processing section 16, if the light 
which penetrated the polarizing filter 13 is received. Four-sort light-receiving data I obtained in this way 
in the image-processing section 16 (ss) I (sp) I (ps) I (pp) It is based, and asks for on-the-strength [ of 
the surface reflected light component at the time of carrying out incidence of the natural light to Skin 
S ] I (S) by the formula (9)) of the degree type Japanese-Patent-Application-No. [ (A) Q No. 247523 
[ five to ] specification, and a surface reflected light image is formed. 
[0024] 
[Equation 1] 

I(S)=(I(pp) -Kps) )+(I(ss) -Ksp) ) (A) 

Moreover, it asks for on-the-strength [ of the internal reflection component at the time of carrying out 
incidence of the natural light to the skin ] I (D) by the formula (10)) of the degree type Japanese- 
Patent-Application-No. [ (B) Q No. 247523 [ five to ] specification, and an internal reflection image is 
formed. 
[0025] 
[Equation 2] 

I (D) =2andl (ps) +2andl (sp) (B) 

The equipment II of drawing 5 is a modification at the time of constituting from a liquid crystal cell 17 
which changes the polarization direction of the transmitted light by the cylindrical lighting system 3 
which injects the light by which the light guide was carried out from the light source in the exposure 
means, the polarizing filter 4 for floodlighting, and impression of an electrical potential difference in the 
example of above-mentioned drawing 1 . TN eel etc. can be used as/such a liquid crystal cell. If TN eel 
is used as a liquid crystal cell 17 and the thing which makes S polarization or P polarization penetrate as 
a polarizing filter 4 for floodlighting is used in this exposure means, in not impressing an electrical 
potential difference to a liquid crystal cell 17, the polarization direction of the light irradiated by the skin 
will turn into the polarizing filter 4 for floodlighting, and a direction rotated. 90 degrees, but if an 
electrical potential difference is impressed, it will become the same direction as the polarizing filter 4 for 
floodlighting. Therefore, even if it does not carry out mechanical actuation of changing the polarizing - 
filter 4 for floodlighting for the skin according to whether S polarization is irradiated or P . polarization is 
irradiated, or changing the sense, it becomes possible to irradiate both S polarization and P polarization 
to the skin by on of the applied voltage to a liquid crystal cell 16. and off. Therefore, incidence of S 
polarization and the P polarization is carried out to the skin, respectively, and it becomes possible by 
receiving the reflected light to each incident light about the both sides of S polarization component and 
P polarization component to perform observation actuation in the case of performing surface 
observation of the skin with a sufficient precision still simpler. 

[0026] In addition, in the above example, although the case where the equipment of this invention was 
applied to the skin surface observation for obtaining separately surface reflected light images, such as a 
ripple on the front face of the skin and pore, and the reflected light image inside the skins, such as a 
stain and a freckle, was explained, the equipment of this invention is not restricted to this, but is 
applicable to surface observation of the various skins. Since it is especially easy to move an observed 
object, it is 4 sorts of light-receiving data I (ss). I (sp) I (ps) I (pp) It can be suitably used as observation 
equipment when it is difficult to measure according to an individual, for example, can be used as 
cameras for medical use. such as gastrocamera. 
[0027] 

[Effect of the Invention] According to this invention, incidence of S polarization and the P polarization is 
separately carried out to the skin, the both sides of S polarization component and P polarization 
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component are received also as the reflected light from the skin to each incident light, and it becomes 
possible to facilitate the observation actuation in the case of observing a skin front face so that a skin 
> surface reflected light image and the reflected light image inside the skin can be obtained separately. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the partial notching sectional view of the equipment of one example of this invention. 
[Drawing 2] It is the general drawing of the system which performs skin surface observation using the 
equipment of an example. 

[Drawing 3] It is the explanatory view of an operation of the equipment of an example. 

[Drawing 4] It is the explanatory view of an operation of the equipment of an example. 

[Drawing 5] It is the partial notching sectional view of the equipment of other examples of this invention. 

[Drawing 6] It is the partial notching sectional view of conventional skin surface observation equipment. 

[Drawing 7] It is the explanatory view of surface reflection when the natural light carries out incidence 

to the skin, and internal reflection. 

[Description of Notations] 

1 Body 

2 Optical Fiber 

3 Ring-like Lighting System ; : . ; . 

4 Polarizing Filter for Floodlighting - : : . . - 

5 Observation Pore 

6 Polarizing Filter for Light-receiving 

7 Objective Lens System 

8 Signal Cable 

9 Light Source 

10 Liquid Crystal Cell 

11 Liquid Crystal Cell Control Section 

12 Cable for Control 

13 Polarizing Filter 

14 CCD Camera 

15 CCD Camera Control Section 

1 6 Image-Processing Section 

17 Liquid Crystal Cell 

I Equipment of an example 

II Equipment of an example 
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